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1 Exercises (39-46) P10
Identify and evaluate functions and state their domains.
A & +12 i
39. J) =— 40. g(x) = ——>+1 11.g(@ =y1+a*
x“+5+4 ’ x3 —3x —40
> 3 . TION:

SOLUTION:. SOLUTION SOL L.T 10. | |

P . AT There is no value of a that will make the expression
When the denominator of When the denominator of .‘1 2
f(x) = & +12 e mone: Hicearcsiing] R x—1 : ) el 8 T @ undefined. Any value that is squared will
] ¥l gy g s TPIERORE gx)=—75—"— i 200, RIS CHpREIniL S be nonnegative. Any nonnegative number plus one
undefined. andefine d'l —3x =40 will also always be nonnegative. Therefore, the

2 s8xidel ' domain of g(a) includes all real numbers or (-

(x+4) x+1)=0 2 —3x—40=0 0,00 ),

Emry Xwrd (x~8)(x+5)=0 ANSWER:

x=8 x=-5 (-0 )

Therefore, the domain of this function is all real
numbers except x =—4 and x = —1, which can be

Therefore, the domain of g(x) is all real numbers

written as (—% , —4) W (4, -1) v (-1, »). except x = 8 and x = — 5, which can be written as

ANSWER:
(—0,—4) U (=4,—1) U (-1, ®)

ANSWER:

(~® —5) VU (-5,8) U (8.

®).

(o ,-5) U (-5,8) U (8, ®)
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Identify and evaluate functions and state their domains.

42.h(x) =6 —x?

SOLUTION:.

The square root of a negative number cannot be a
2

real number, so 6 —x~ = 0.

6—x2>0

62_\‘2

ﬁij =%

x<yf6arx> —\/6
If6—x >0, thenx < J6orx > — /6.

3 [
If x were greater than V0 or less than — V0 , the

5
expression 6 — x~ would be negative, and thus
would not be a real number.

The domain of s(x) is [- N[ \'% ].

48 4%y = _::’_ ]

SOLUTION:

This function is defined only when 4a — 1 > 0.

da—-1>0
4a > 1
a>025

The domain off(a) 1s (0.25, »).

ANSWER:
(0.25, w0 )

ANSWER:

[-V6,V/6]

44.

Exercises (39-46) P10
g (x) = —=2

l x* —16

SOLUTION:

This function is defined only when x™ — 16 = 0.

x%—16 >0
x>16
+x >4
x>4orx<—4

If x were greater than —4 or less than 4, the
radicand would be negative, and thus would not be
a real number.

The domain of g(x) is (—= ,—4) v (4, = ).

ANSWER:
(—w,—4) U (4. »)
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1 Exercises (39-46) P10
Identify and evaluate functions and state their domains.
2 6 2
45f{T) : L 46. g(x) = 5+
x x+1 x+3 x-4
SOLUTION: SOLUTION:

This function is defined only when x # 0 and x + 1
# (. Therefore, the function 1s defined for all real

numbers except x = 0 and x

= —1. The domain off

(x)is (% ,—1) U (=1,0) U (0. ).
ANSWER: ANSWER:
(2, =1) U (=1,0) U (0. ) (-%,-3) L

This function is defined only when x + 3 # 0 and x
— 4 # 0. Therefore. the function is defined for all
real numbers except x =—3 and x = 4. The domain

of g(x)is (—®,—3) U (-3,4) U (4. ®).

(3,4 Y (4 »)
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2 Exercises (30-37) P9
Identify and evaluate functions and state their domains.
30. g(x)=2x"+ 18x — 14 31 h(r)=—3" — 6 +9
a. g(9) a. h(4)
b. g(3x) b. h(=2y)
€. g(1 +5m) c. h(5b +3)
SOLUTION: SOLUTION:
To find each value, replace x in g(x) =2x" + 18x — To find each value, replace y in h(y) = —;;'3 — 6y +
14. 9.
a. a.
g(x)=2x" +18x-14 b. ] h(y)=-3y" —6y+9
2(9)=2(9)" +18(9)- 14 gix)=2x"+18—14 h(4)=-3(4)" —6(4) + 9
=162+162-14 7 ) =—1902-244+9
~310 g(3x)=2(0(3x)"+18(Gx) —14 207
g(3x) =2 ( )+54x—14 i
18x% 4 54x —14 Hy)==3y" -6y +9
h(-2y)=-3(-2y)" —6(-2y)+9
. =24y +12y+9 ;cf s el o
g(x)=2x2 +18x —14 h?b; SN ik

g+5m) =20+ 517:)2 +18(145n) —14
g(1+5m) =2(1+10m +25m%) + 18+90m —14
g(+5m)=2+420m+ 50m2 +18490m — 14

=50m2 +110m 46

—3(5b+3)°—6(b+3)+9

= —3[(H)% +3(5)2(3) +3(H) 3 + 37
= —3[125b +225b% +135b +27] —30b—9
= —375h° — 6752 —40% —81—30b -9

= —375° —675%% —435% —90

—300—18+9
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2 Exercises (30-37) P9
Identify and evaluate functions and state their domains.
4 +11 3
32.fO) =— + 33.8(0) =——= .3
3 4+A+1 xR =5 g(x) = 3x
a.f(-6) 2. g(=2) x*+x—4
b. £ (4¢) b. o(5x) 3
C.f(3 - 2a) C. g(8 — 4b) g(5%) = 3(5x)
5 — _
SOLUTION: SOLUTION: (2X) - (5x) —4
To find each value, replace 7 in To find each value, replace x in 37 5\_3
fe)= ;u+ . 4411 g (x) = ——3X = s+ 5c—a
. - . )= : + - - -2 i . - AT
af +5¢+1 f() —3I'+5Iv| X +\_4
‘ 44 +11 P
. 4r +11 J(41) == (‘ )_ s glx)=—"%
J({)=—— 3(4r)” +5(41) + 1 (x) = X xl4x—4
3" 45t +1 160 +11 S g(8—4b)
. 4-6)+11 - : x“+x—4 X
J(-0)=< oY +5(6) 1 487 + 201 + 1 3 - 3(8—4b)>
3(-6)" +5(-6) + 3(—2)  (8—4b)l 4 (3—4b)—4
B —244"] 4t +11 g(—Z): 2 2 ; 3 .
~108—30+1 SO =—"—— (-2 4L —2y—4 _ 3(®7+3®)°(—4b) +3(®)(—4b)* + (—4b)°]
13 I+ +1 i T 16b% —64b + 64 +8—4b —4
T fG-2a)= 4(’2_2a)+11 i (=9 _ 3(512 —76% +384b — 64b°%)
3(3—2a)“ +5(3 —2a) +1 4-—-2-—-4 16b% — 68 + 68
_ 12 —8a+11 =24 _ 3(—64b° 4 384b%2 768 +512)
3(9—12a+4a2)+15—10a+1 = - 1662 — 68 + 68
_ —8&a+23 =12 _ —192b3+11252b2—zso4b+1536
27 —36a+12a* —10a+16 | 160—=684:68
—8a 423 _ 4%’ +28%% —576b +384

12a% —46a+43

4b2 17417
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2 Exercises (30-37) P9
Identify and evaluate functions and state their domains.
2 5 6x+1
34 h(x)=16 — 12 35.‘)‘”{_1-):—7—;— 2
ZX+J X
a. h(-3) a.f(5)
b. h(6x) b.f(~Sx)
c. h(10 — 2¢) C.f(6r +4)
SOLUTION: SOLUTION:
To find each value, replace x in ii(x) =16 — To find each value, replace x inf(x) = =7 +
12 6x+1 oo G
Yt 3 x)=16- wl:ﬂ — 700 7425
2x+3 2X+3 : _ 6( —8&¢) +1
o) a -&x)=-7T4———-—
h(6x) =16~ < - fxX)= -7+ 6x __+—1 J(=8&) e —&x
h(x) =16 ——2 A%y 3 : L g AR
2x +3 - 12 6(5)+1 B —&¢
=16- —— i P S Bc  SLIN
1 12x+3 - 5 s g O
h(—=3)=16 — (=3 13 i 4 A [ 1 - —&¢ —&¢
L—3)1T3 =16~ 3
) dx+1 = —7 < i = —746-—-L
—16——12 - 5
—6+3 h(x) =16 — 31 A
5 = 1(x) 2x + 3 = =7+ “:.)T &
=16 6(6
-3 h(10 —2¢) =16 — . — = —7+6.2 Py el = = 4 SEPTO
—16+4 2(10—-2¢)+3 . 6y +4
12 36y +24 +1
=20 =16 — —
20 —4c + 3 Tt
12 =
=16 - ——— 36y +25
-~ A, - __7 e RS
23 —4c T ey 4
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2 Exercises (30-37) P9
Identify and evaluate functions and state their domains.
36.g(m)=3-}-|(m2 —4 37.1(x) =5 6
a. g(-2) a. t(—4)
b. g(3m) b. #(2x)
c.g(4m—2) c. {7 +n)
SOLUTION: SOLUTION:.
To find each value, replace m in TS
g(m) =3+ [m2 =, To find each value, replace x in t(x) = 5¢ 6x .

y t(x) = 5y 62

gm)=3+ym* —4 ‘ 2

g(~2)=3+y(-2)* -4 B=Sagie t(—4)=5/6(—4)% t(x) = 5y 6x?
ST oo gGm) =3+ Gm)? -4 e

=3 =3+|/9mz—4 ‘/g =5H<2~\_)2_‘/g

I
LA

I

LA
— \0
h h

I
0~
L
91 |

|

[

o

S

(@)

gim) =3+ sz -4

e(4m—-2)=3 —2)% _
g (4m 2)—-+'/ (4m —2)° —4 t(x) =5y 6x*
o 2
=3+ ylém® —16m+4 —4
5 2 t(7 +n) =567 +n)>
=3+ yl16m* —16m
2
=51/(7+n) V6
=3+V16(n:2—m) ‘/_ J—
=5|7+n|y6
=3+4Vn:2—m | |
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3 - Exercises (Q22-29) P30
Use limits to describe the end behavior of functions.

HEEEEEY. Y |
%—%4 y I‘ fa e X2t A |
} T x=8 10 » .
12 AEEEE |
R G =45 37 1600 [ 16 \ WL
el 218 X A_16 T Y
‘f(x]=A4x4—6x3r+b3x ///, f ol = ] 16
K- X1+ 26, LIV T TTTTT]
22, 24 )
— ' SOLUTION:
ANSWER. _ _ SOLUTION: From the graph, it appears thatf(x) > —« asx
From the.gr aph, it appears thatf(x) — asx — - From the graph, it appears thatf(x) ~» —« asx >~ andf(x) = ® asx <> 0.
o andffx) — o asx — o, = —» andf(x) > @ asx > ® .

\| 1Y '16‘)’
1 8
OJ Ix = X
. /‘14 y _ 4x—-5-—-8 e
if(x)=-5X3+7X—1} ] ‘ﬂx’- 6—x; i
EEEEEEEE =
23. 25.
SOLUTION: SOLUTION:
From the graph, it appears thatf(x) > @« asx From the graph, it appears thatf(x) ~» -4 asx ~» —
~» —® andf(x) > —® asx > @, ® andf(x) = —4asx > ».
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Exercises (Q22-29)

P30

3
Use limits to describe the end behavior of functions.
y
8
1277 ¢ &x
fld = ey 5{] |
ON_4 1 =12|-8)-4 |0
d n Y - - 2 :Ia - \‘
s 16x N
H™= 27y sxe2 i
27 G 29.
SOLUTION- SOLUTION:
' From the graph, it appears thatf(x) -» -2 asx > —

From the graph, it appears thatf(x) =» 0 asx > —
> 0asx > »,

» andf(x) -

» andf(x) =» —2asx > ».

28.

SOLUTION:
From the graph, it appears thatf(x) <> 7 asx > —
> 7asx = o,

» andf(x)
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4 Exercises (33-40) P31
Use limits to describe the end behavior of functions.
- - : "96 —s 4+ x 5 3
33. ¢(x) =% =R 2x +6 39 h(x)=2x"+7x +5
ANSWER: ANSWER: ANSWER:

Sample answer: Asx ~» @, the fraction will
decrease, and ¢(x) will approach 0.

0. ¢

F i)

34 f(x) =

X

Sample answer: As x ~» @, the fraction will

approach _% so m(x) will approach — .
.

- —

ANSWER:

Sample answer: As x ~*» @, the fraction will
decrease, and f(x) will approach 0.

5x 2

1‘3+2x+1

7,60 =

uJ

Sample answer: As x ~» @, the /i(x) will increase
without bound, or approach «.

40. g(x) = oot 4 ;

ANSWER:

Sample answer: Asx —» @, the fraction will

decrease, and ¢(x) will approach 0.

Sample answer: Asx —» @, the g(x) will increase
without bound, or approach co.

ANSWER:

Sample answer: As x ~» @, the fraction will

approach :E., sop (x) will approach 1.
X

o
38k (x) = 1;} .

Sample answer: As x > @, the numerator will
become very large compared to the denominator, so

k(x) will approach = .
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Exercises (1-10) P166
Evaluate, analyze, and graph exponential functions.
I | ‘ y
Lfx)=2" (=2, 4)
(23)]
ANSWER: (0, 1) 8/
- e . ol I\
D = (-, ); R=(0, ® ); y-intercept: 1; asymptote: x-axis; lm f(x)=o.lim f(x)=0: decreasing on (—= ,» ) ,{1): - n,x
rs- (-2 X)= 2"
: Yl 4
G o 5.\
r(x) -
ANSWER: - (2, 25)
D = (—=,® ); R=(0, @ ); y-intercept: 1; asymptote: x-axis; lim r(x)=0.limr(x) = increasing on (—= ,=» )| [rK= 5':1—6 ry
— — iy
(K15 7
-4 |-2 |0 2 | 4x
[ 11 [ ] ]
+y
3. hx)=02""" (-3, 5) 4] n0= 02+ 2}

ANSWER:

D =(—».%); R=(0, = ); y-intercept: 0.04; asymptote: x-axis; Ii_md h(x) = w, Ilm h(x)=0: decreasing on (—= ,» )

|
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Exercises (1-10) P166
Evaluate, analyze, and graph exponential functions.
71 902, 36)
L — — 30
4. k(x)=6 k()= ex'Lb H
ANSWER: %2 r
D = (- ,#); R=(0, @ ); y-intercept: 1; asymptote: x-axis; lim k(x)=0.limk(x)=: increasing on (- ,» ) :(-1, %) 10 1.6)
<l b
-4 -2 |10 2 | 4x
[TT 1§00V T
AW NN
5. m(x)=—-(0.25) i (1, -0.25)
-2 2 | 4 |x
ANSWER: 4f(=1, -4)
I
D = (—» ,»); R=(—=,0); y-intercept: —1; asymptote: x-axis; lim m(x) =~ limm(x)=0: increasing on (—= , _8kmix) = —0.25"
| e Nb l | -
) 12
(2, —16)
4
—_r I (05,3.16)4
6.p(x)=0.1 [p0x) = 0.1~ * Hi-
ANSWER: » 1
. : o) X
D = (-, ); R=(0, #); y-intercept: 1; asymptote: x-axis; 1|I.ﬂ‘lj p(x) =0, |ll'1} p(x) =0 increasing for (—», )| [T1(=1.0.1)
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Evaluate, analyze, and graph exponential functions.

Exercises (1-10)

P166

N L}

s glx)= [ :

\ /

ANSWER:

D = (-, ); R=(0. »): y-intercept: 1; asymptote: x-axis; lil‘ll_ g(x) =20 limg(x) =0 decreasing on (—= ,» )

3 1
- 2 X)= [
g( 3 J
ANSWER:
D = (-, ); R = (0, «); y-intercept: 1; asymptote: x-axis; lm g(x)=e0.lim g(x)=0: decreasing on (—= ,= )
8 L 4
9. c(x)= .3 (3,5)
T/
ANSWER: (1, -1 T F21)7
; : : -4 -2 |0 2 | 4x
D=(—=,%); R= (-3, o), y- intercept: —2; x-intercept: 1.6; asymptote: y =-3;| [« “=FR=F4=p
Ii.mi c(x)==3.lime(x) = increasing on (—= ,» ) ax) _or_3
[ 1T 1]

10. d(x)=5 " +2
ANSWER:
D = (-=,%); R =(2, «); y-intercept: 3; asymptote: y =2; lim d(x) =0, limd(x)=2: decreasing for (—=» ,» )

=Y
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6 - Exercises (1-24) P178
Evaluate expressions involving logarithms.
L. log, 8 5. log,, 121 9. 1og 42 14.1n(5- V6) 18. In 2 [ 1) 24. log 1000
S J.log,, 12 . log 42 T 20. In| — | =
snes ANSWER: \e" ) PE——
ANSWER: ANSWER: ANSWER: 0936 ANSWER: - ANSIER.
15. log,, 6 ~12
6. log. 2° 10. log, x~ ST 19. In (-6)
5 lﬂglﬂl{] [(}g: X ANSWER: ' i ng
ANSTVER- ANSWER: ! ANSWER:
: = ~2.079
1 11. log 5275 16. 41n(7- v2)
?- 4 " NS : v )
I log , 81 ANSIVER: ANSWER: 22 log, , 64
3. log e — ~6.88 o
6 36 ANSWER: *3.722 ANSWER:
' 17. log 635
2iagye 4 12. 1o 21
ANSWER: = ANSWER:
., 8. log 0.01 ANSWER: ~2.803 5 T |
e —14 Ine
logal ANSWER: -
4. 41084 , ANSWER:
—2 13.3Ine -
A_.NHTS H?E R Z ANSWER:
1 12
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7 Exercises ( 1-16) P185
Apply properties of logarithms.
" : - 108
s 4 2. In200 3.1n80 4.1n12.5 5 In -
J SOLUTION: SOLUTION: SOLUTION: -
SOLUTION: In 200 = In(8- 25) In80 = In(16-3) PO “ SOLUTION:
ni2.5=In
+ 3 - 3 0.8 04
InJ, =In4-Ins sl I"l(_H 2 k4l I"T ==
5 =n2'+In5° =In2" +In5 =In25-In2 -
=In2" ~In35 =3In2+2In5 =4In2+Ins5 =I5 -In2 —Ini
=2In2~Ins - 3105 — In2 10
ANSWER: ANSWER: i .2
ANSWER: 3In2+2In5 4In2+1In5 ANSWER: 5
ANSWER:
In2—-In5
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7 Exercises ( 1-16) P185
Apply properties of logarithms.
6. 2 7. In 2000 8.In16 9. 1n63 -
> SOLUTION: SOLUTION: SOLUTION: 81
SOLUTION: In 2000 = In(16-125) 1.6 ||6 In63 =In(9-7) SOLUTION:
ni.o=m
‘ =In16+In125 =In9+In7 9
& a_ - In I(.) Inl ‘\ 10 I .+ n n 4 PP
: =In2" +In5’ . =In3" +In7 81 o
In==mn2-1In5 =4In2+3In5 m; o =2In3+In7 =In7 ~In3
J . R. =2In7-4In3
ANSWER: o ANSWER: e
NSIWER ) =n2 ~Ins5 ‘ NS
ANSWER. 4In2+3In5 s 2In3+In7 ANSWER.
In2—-1In5 R 2In7-41In3
ANSWER:

3In2-In5




Olei)le gl Halbas Gaudal
7 Exercises ( 1-16) P185
Apply properties of logarithms.
1 7 12. In 147 5401
-Big — 15.In = 16. In 1701
SOLUTION: 81 . 1n
.SOL l'T 1 O.\. Inl47 = h“ 49. ‘s) ‘S’OL (’T]O‘\’ Sv 0 L l*]—]O‘\'
7 =In49+In3 " In1701 = In(7-243)
In 0 In7-In9 T2 . In “a . In2401 - In 81 i
) n7 +In3 81 =In7+In243
=In7~In3 =2In7+In3 =7 -3 =In7+In3*
=In7-2In3 ANSWER: =4In7-4In3 =In7+5In3
ANSWER: In3+2In7 143 ANSWER: ANSWER:
34
In7—2In3 13. 1323 14.[1172() 4In7-41In3 5In3+In7
In1323: |II(J‘)-27) 343
— In49 + In27 In — In343 ~In729
=In7" +In3’ =In7" ~In3"
=2In7+3In3 =3In7~6In3
ANSWER: ANSWER:
3In3+2In7

3In7—-6In3




gl desla)l Cliliadl Jo>
8 Exercises (31-38) P229
Solve right triangles.
J 0 /’A\ 8 - ¢ 45
7 = r N\ 6
31. - P T -
T < 10 %%
ANSWER: = 5 3.
14° ANSWER: ANSWER: ANSWER:
35° 59° 53°
5l \ 36 //"Jﬂ : . -5
21/ Y, = |9
54 19 | / 1
32. 34 , el
_ 36 38. o
ANSWER: ANSWER: =
48° 810 ANSWER: ANSWER:
69°

460
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Exercises (27-32)

Use angle measures to solve real -world problems.

P240

i 4
6

SOLUTION:
s=rd

,7r=25m

=25 X

\ 6 )

n .
=— Or about 1.3 m

h Y4

29. ,r=4vyd
SOLUTION:
s =rf
{ *T[ \
=4 — |
\ 12 )
20n

or about 5.2 vd

lﬂ

")

27 ,
28, — A

b

SOLUTION:
s =rf

f " \

. 2n)
=3

3

% 3

6m

=— O about 6.3 in.
3

30. 105°.7= 182 cm

SOLUTION:
Method 1

105° = ]()iof n radians |
' S L 180°

17
Substitute » = 18.2 and 8 = ]Z

s=rf

=182 =
2 =

127.4n s
= or about 33.4 ¢cm

Convert 105° to radian measure, and then use s =@ to find the arc length.
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Use angle measures to solve real -world problems.

Exercises (27-32)

P240

31.45% =5 mi

SOLUTION:

Method 1

Convert 45° to radian measure, and then use s = @ to find the arc length.
» [ = radians '

45°=45° _
‘ | 80°
T
4
. 4
Substitute r=5and 8 = —.
s = r{/
NE
=5
L 4 )
Sn

= — or about 3.9 mi
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Use angle measures to solve real -world problems.

Exercises (27-32)

P240

150°. =79 mm

SOLUTION:

Method 1
Convert 150° to radian measure, and then use s =@ to find the arc length.

1t radians )

150° = 150° -
\ 180°
Sn
6
. Sx
Substitute ¥ =79 and € = y
)
s =rf
f § \
79[ %)
\ O J
3951

or about 206.8 mm

6
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10 - Exercises (1-8) P253

Find values of trigonometric functions for any angle.

1.(3,4) 5.(1,-8)
ANSWER: ANSWER:
i 3 4 3 5 3 8/65 165 [6% -
Sin §= —,cos 0= —,tan &= —,csc 0= —,sec = —,cot f= infm—2 (.’) ,cos@ = -‘(’_) tan0=-8,c5c0=-222 sech= V65.cotd =
5 5 3 4 3 4 65 65 8
2. (-6, 6) 6. (5, -3)
ANSWER: ANSWER:
.", ‘l"‘ , ~ '.(\4 5 ':r\J ~ |f‘\4 "\4 5
.\'illﬁ“k.uw(i— ~= tan@ =—l.csc@ = J2,sec@ = —J2.cot@ = -1 sinf) = — ”\", -, 088 = '\‘" Jtand = ~;.csc() = - \: secl = \': cotl = —=
2 2 3 3 5 3 5 3
3. (=4.-3) 7. (-8, 15)
ANSWER: ANSWER:
3 3 5 5 £ 15 8 15 17
\'in()__'_‘ c()\'()__._-_l. l'"‘{)_.—_‘_ C“_-()__.Z \'cc{)_._;. C()[()—i Sln()—_.C()S()——_‘.“l“()—"_.CSC()—__.SCC()—“_.CU‘()—-——:
. 5 . - 5 - fe 4 « O 3 . 4 . 3 8 I ) 8 I D
8. (-1, -2)
4.2, "
(20) ANSWER:
ANSWER: 3 [z I ,
: . : sinf) = s .cosl = L) Jtanf =2,cscl = —~— secd = —J5.cot = X
sin =0, cos §=1,tan § =0, csc & 1s undefined, sec & = 1, cot ¢ is undefined. 3 3 2 2
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11 Exercises (17-24) P253
Find values of trigonometric functions for any angle.
Tz B P 4 22.-75¢ 137
17 1350 19. 1° 20. = 24, :
— - ' ANSWER:
ANSWER: ANSWER: ANSWER: 750 ANSWER:
430 517 /T 4 ;r
12 3 6
- y y
b Ix M 0
o 12 L X - 13x
0 0 X ) X
s W
6
18. 210°
ANSWER:
ANSWER: 21. —405° 7
30° ’ ANSWER: 6
45° y
d IE
: —405° '
/ 0
- VOIS x
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Exercises (29-40) P290

12

Find compositions of trigonometric functions.

The inverse property applies, because

[ 3 | - — s —1
29 sin| sin ' - 32. cos 1(_ms ) 55.cos (tan " 1)
I"- I 4 T T
SOLUTION: SOLUTION:
y § AT . . . . -1 - . r i
SOLUTION. The inverse property applies. because 7 lies on the First, find tan ~ 1. The inverse property applies,
3 . i i because 1 is on the interval |-=., =|. Therefore,
The inverse property applies, because ~ lies on the interval [0, xt] . Therefore, cos ~ (cos m)=m. 1 i )
4 tan 1= I . Next, find cos — . On the unit circle,
) T . 3 ﬂ\ ) f Tt - -
interval [-1, 1]. Therefore, sin| sin”' = |= = 33. tan| tan”’ ‘ - (2 2 x 2
' 1/ 4 \ 4, — corresponds to | =—,=— |. S0, C08 — ==
4 | 27" 4 2
SOLUTION:.
{_ x) -
30. sin'| sin : : T ks N&
ol 2 ) The inverse property applies, because 3 lies on the cos (tan  1)= —
SOLUTION: . o s ( ) 36. sin”'| cos
interval [~o0, @]. Therefore, tan| tan : = T -y
The inverse property applies, because — lies on the . SOLUTION-
~ 14 tan-Y| tan X T n
- e =i + XT) X 34. tan | ‘an - First, find cos — . On the unit circle, — corresponds
interval [-1, 1]. Therefore, sin | sin - |= —. 3 2 2
.2 - ) T
, SOLUTION: to (0, 1). So, cos - =0.
? F4
31. -.:ns‘ cos ' ° _ _ T
7 The inverse property applies, because — lies on the 1 _ _
3 Next, find sin ~ 0. The inverse property applies,
SOLUTION: _ t T o xl T because 0 is on the interval [—1, 1]. Therefore, sin”"
" interval | =, . Therefore, tan | tan — |= —. R~
2 Yoo onithe 2 i) 3) 3 0=0,and sin"| cos ~ | =0.
4] X -

.

} | | -

interval [-1, 1]. Therefore, cos| cos = ¢
| g
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12

Find compositions of trigonometric functions.

Exercises (29-40)

P290

| 3

e : | V2
37. sin| 2cos
| ‘

SOLUTION:

5y

. -1 V< s :
First, find cos — - To do this, find a point on the

unit circle on the interval [0, 2] with an x-coordinate

38.sin(tan ' 1—sin” 1)

39. cos [tan_l 1 —sin | 1)

T

J
sin| 2¢os

2 T \E
of — Whent= —,cost= — Therefore,
| \[5 T
COS =—— = =—,
2 4

N oy T . .
Next, find sin| 2- 2 or sin S - On the unit circle,

~ corresponds to (0. 1). So. sin -

= 1. and

| V

2|5

l
| = 1

o
2 = ] =i W2
sin(tan 1 —sin " 1)= ———
| " 1 | )
40 cos| cos U+ sin
1 | |
' | e I
COs| COS 0+ sin = -
| o

Y/

=] S
cos(tan ~ 1 — sin

11)

v 2

S
s
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13 Exercises (22-31) P309
rse basic trigonometric identities to simplify and rewrite trigonometric expression
22. cscx secx —tanx 23. ¢sc x—cos xcotx 24. sec x cot x — sin x
SOLUTION: SOLUTION: SOLUTION:
cscxsecx —tanx = _1 .1 _sinx , : ] - COSX . | COS XY ‘
sinx COSX  COSX CSCX = COSX COLY = — = COS X — SeCXCOtxYy —sIny = 6 dvans —-Sinx
1 e sinx sinx COsSX Sinx
"~ sinxcosx COSX | COS™ X | :
i bRl o = - = ~Sin X
=— L — ( 310 X ) 210 X siInx  sinx Sin x
SINXCOosSXY sin x COosX = .
.2 | —cos x | sIn” x
__ l=—sin"x - - = — - —
SINXCOSX Sinx sy sinxy
_ cos*x 2 sin” x . | —sin” x
SINXCOSX e T B
_ cosx ?lll X sl\n X
sinx =5 X Cos XY
=cotx ST
SIN X

COSXY COsSXY

sin x

=COSXCOlx
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rse basic trigonometric identities to simplify and rewrite trigonometric expression

Exercises (22-31)

P309

tan x +s1n xsec x

2. csc xtan x

SOLUTION:

tanx + sinxsecx

tanx + sinx

COsSX

1

cscaxtanx

cscx tanx

sinx
tanx +——
COsXx

cscx-tanx
tanx 4+ tanx

cscx-tanx
2tanx

cscx-tanx

26.

2

1—sin‘x
2
csc'x —1
SOLUTION:
| —sin” x . Cos” X
csex-1 cot” x
COS™ X
COS” X
sin” x
- Cos” X
|
—sin” x

Sin” x

COS X

7. CSCXCOSX T cot x

sec xcot x
SOLUTION:

CSCXCOSXY+COolxy

| COos X
COS X +

Sin x Sinx

secxcoty

| COS X
COSX SInX
COSXY COSXY

sin x

l

SIN X

sin x

2¢Cos8 X

SIN X
|

SRS

2¢cosx .
' -sSinx

sinx

=2COsSX
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Exercises (22-31)

13

rse basic trigonometric identities to simplify and rewrite trigonometric expression

P309

28. secxcscx —tan x
SeC XCSC X

SOLUTION:
| | sin x
SECXCSCX—taNX _ cosy sinx  COSX
SEC X CSC X N i
CosX Ssinx
| sin x

COSXSINXY COSX
|

COSXSINX

COSX SINX

| sin” x

COSXSINXY COosXsIiny

| —sin” x
_ cosxsinx
|
Cosxsiny
) | —sin” x
 cosxsinx
=] -sin" x

=C0S™ X

-COsSXSInX

29.

sec2x
cot 2.\' +1
SOLUTION:

SCC X SCC X

cot x+1 csc’x
|

COS” X
|

sin” x

I y 18
= =—-SIN" X

COs X

sin” x

COS™ X

lan . X
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13 Exercises (22-31) P309
rse basic trigonometric identities to simplify and rewrite trigonometric expression

3
31. cotx —cos” x cscx

SOLUTION:
>
30. - —¢se x ; : COS X .
cotx —csc x cotx COLX —COS X CSCX =— —COS XCSCX
. _ sin x
SOLUTION:
COS X . |

'Ot ¥ — CSC ¥ COt ¥ = ot ¥ oty = - = 00§ X oo
cotx—csc xcotx=cotx(l-csc x) P sin %

= —cotx(ese” x—1) COSX COS X

= —cot x(cot” x) sinx  sinx

= ~cot” x _COSX—Cos X

sinx

(1 -=cos” x)cosx

sinx
(sin” x)cosx

SINX

= SIN X COS X
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Verify trigonometric identities.

Exercises (1-10)

P316

Verify each identity.

1 (sec2 0 —1)cos” 0 =sin" 0
SOLUTION:
(scc‘ 0 - l)cos‘ )

=(tan’ @)cos” @  Pythagorean Identity
(sin*@) L. . :

- — |cos” @ Quotient Identity
| cos @)

=sin’ 0

Multiply and divide out common factor.

2.sec’ @ (1- cos® @) =tan" O
SOLUTION:
scc“()(l COS:U)

=sec’ @ —sec’ @cos’ @  Distributive Property

=sec’ 0 -cos” 0 Reciprocal Identity

cos” @
=sec” 0 -1 Multiply and divide out common factor.
=tan” @

Pyvthagorean Identity

3. sin #—sin Ocos” & =sin> O
SOLUTION:
sinf —sinfcos” @
= sin@(1 —cos” @) Factor.
=sin@sin’ @

=sin' @

Pvthagorean Identity
Multiply.
4. ¢sc 0 —cos & cot € =sin 0

SOLUTION.

cscl —cosfceord

i L1
[ cosld ) . . : -

= ——=c0sf| — Reciprocal and Quotient Identities

sinf Lsind |

| -cos @ . N . .
= — Write as a fraction with a common denominator.

sinf/

sin”~ @ .
= — Pyvthagorean Identity

sinf/
=siné Divide out common factor of siné,
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Exercises (1-10)

Verify trigonometric identities.

P316

5. cot’ Oese’ @ —cot’ 0 = cot4 0

SOLUTION:

cot” Ocse” @ —cot’
=cot’ O(cse’ @ 1)
=cot’ Bcot” 0

—cot' @

Factor.
Pythagorean Identity

Multiply and add exponents.

9 )
6.tan @csc” @ —tan @ =cot O

SOLUTION:

tan@csc’ 0 - tan O

= tan O(csc” O —1)

=tanfcot’ @
sin@ cos’ @

i cus(l. sin” @
cost?

) sind

=cotf)

Factor

Pyvthagorean Identity

Quotient Identities

Multiply and divide common factors.

Quotient Identity

7

secl  sin@
sinfl  cos@
SOLUTION:

secl)  sinf

=cot ¢

siné  cosd

|
cosf) sSiné
sin@ cost?

I sin” &

sin@cos@ sin@cosd
| —sin’ @
sinfcost!

cos” @
sinf/cosd!

cosé!

sin?
= cotf

Reciprocal Identity

Common denominator

Write as a fraction with a common denominator,

Pythagoren Identity

Divide out common factor of cosd.

Quotient Identity
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Verify trigonometric identities.

Exercises (1-10)

P316

8

sint N lcost
lcos@  sinl@

SOLUTION:

sinf/ | - cosé

| - cosé siné
sinf  sin@

2csc O

| —cos@? |—cosl

sin@ 1 —cosf/
sin” @

¢
siné(1 - cos)

| —cos@? sind
1-2cos@ +cos” O

sin (1 —cos)

sin® @+cos” 0 +1-2cosf

sin@(1 —-cos®)

l+1~2cosdt
~sin (1 —cosf)
2-2cost
sin@(1 —cosd)
- 2(1 —cosf)
sin@(1 - cosd)
]

siné?

=2¢scl

Rewrite 1 using the common denominator.

Mulitply.

Write as a fraction with a common denominator.

Pythagorean Identity

Add.

Factor.

Divide out common factor of (1 - cos@).

Reciprocal Identity
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14 Exercises (1-10) P316
Verify trigonometric identities.
9. cost —
| + sin0
SOLUTION:
cos:(l +tand
| +siné

_cosf@  sind
| +sind ' cost/
cos@? cos@ l+sinf sind
cos@ l+sin@ l+sin@ cosd
= cos’ O sin@ +sin’ @
cosf(1 +sin@) i (1+sin@)cost

cos” @ +sin@ +sin” 0

cos(] +siné)

B | +sin@
cos@(1 +siné)
.o B
cost!
=sect

Quotient Identity
Rewrite | using the common denominator.

Multiply.

Write as a fraction with a common denominator.

Pythagorean Identity

Divide out common factor of (1 +sin ).

Reciprocal Identity
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14 Exercises (1-10) P316
Verify trigonometric identities.

sin@? cost)
+

10. =sin ¢ + cos ¢
lcot€@  ltant
SOLUTION:
sinf/ cosf!
T
l=coté? |-=tané
sin@ 0s : ;
i e Quotient Identity
- cos 3 sinf? .
sind/ cost?
sin @ cosf

- i - Rewrite 1 using the common denominator.
sin? cosf)  cosf) sind? -

Sillf)-.‘iil‘lf) cosf!  cosf

sinf/ cost) s ; & =3 ; ‘
= — . - Write denominators as fractions with common denominators.
sinf? —cosf?  cosf? —sinf?

sin cost!

sin” @ cos 0 = T
- t _ Simplify fractions.
sin? -cosf! cosf -sinf!
sin” ¢ cos” ¢ .
= — - — Factor out -1.
sin? —=cosf  siné —-costl

sin” # —cos” ¢ " . . .
= — Write as a fraction with common denominator.
siné —cost!

~(sin@ + cosO)sin 0 - cos )

- Factor numerator.
sinf? —cosd

=sin@ + cos Divide out common factor of (sin@ —cos@).
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Solve trigonometric equations using algebraic techniques.

Exercises (1-18) P323

.Ssmx+2=8inx

SOLUTION:

Ssinx+2=sinx

dsinx+2=0
22smx+1)=0
2sinx=—|
. I
sinxy=—-

—_

The period of sine is 27, so you only need to find
solutions on the interval [0, 27) . The solutions on

T 11n ;
this interval are p and T Solutions on the

)
interval (—o0 ,%0), are found by adding integer
multiples of 27. Therefore, the general form of the

T
+ 2nm, M + 2nm, NEL .
6 6

solutions is

2.

~

= sec x+3

SOLUTION:

S=sec x+3

h

2=sec" x

FJ2 =vsec” x

sec Y =442

The period of secant is 27, so you only need to find

solutions on the interval |0, 2n) . The solutions on
= Sm  In

this interval are4, 4, 4 ,and 4 . Solutions on the

interval (—=0,90 ), are found by adding integer

multiples of 2. Therefore, the general form of the

) o 3n n In
solutions is —+ 2uxw, — + 2nmw,— + 2nw, —+
4 4 4 4

2nm, e

3.2=4cos’x+1
SOLUTION:

2=4cos x+1

| =4cos” x
| :
=C0s X

4
=

P

+ =JCO5™ X
V4

cosy==1-
-3

The period of cosine is 27, so you only need to find
solutions on the interval [0, 2x) . The solutions on

. x 2 4n Sr _
this interval are —, —, ——, and —— . Solutions on
3 B | 3 ]

the interval (— 20,2 ), are found by adding integer
multiples of 2. Therefore, the general form of the
T 2r 4r Sx

. . b .
solutions is 'T;' + 2nm, T + 2nm, T\ + 2nm, T +

2nm. NEL .
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15 Exercises (1-18) P323
Solve trigonometric equations using algebraic techniques.
4. 4tanx—T7=3tanx -6 5.9+ cot x=12 6.2—10secx=4—9secx
SOLUTION: SOLUTION: SOLUTION:
dtanxy -7 =3tanx -6 9+cot x=12 2=10secx=4-9Ysecx
tanx -7 =-6 oot® x =3 10secx =2 ~9secx
tanx =1 j—— = secx =2
. . VCOL™ X = 14>
The period of tangent is 7, so you only need to find ; secy = =2
solutions on the interval [0, ®). The only solution on cotx =13 The period of secant is 27, so you only need to find
o o _ . The period of cotangent is 7. so you only need to find solutions on the interval [0, 27) . The solutions on
this interval is 4" Solutions on the interval (—,%), solutions on the interval [0, m). The solutions on this o 4
. 1 : - = this interval are — and — . Solutions on the
are found by adding integer multiples of x. : % I : : 3 3
* = = interval are — and — . Solutions on the interval (— _ o
Therefore, the general form of the solutions is £ ‘ " Anlzyal (~00,00), qrc lonne. by adaing leger
e 4 w =), are found by adding integer multiples of 7. multiples of 2w. Therefore, the general form of the
nmw, Ne 7 y : " : : . ; . 2z 4n
Therefore, the general form of the solutions is %" solutions is —+ 2nm, —+ 2nm, NEL.
) 3 ]
Sx
ng, —+ nw, NE&L.

6
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Solve trigonometric equations using algebraic techniques.

Exercises (1-18)

P323

-
5

.3c¢cscx=2c¢cscx+ o

SOLUTION:

3esex =2cscx + 2

CSCx =2
The period of cosecant is 27, so you only need to
find solutions on the interval [0, 2#t) . The solutions

- n 3n .
on this interval are I and T . Solutions on the

interval (—=0 ,%0 ), are found by adding integer
multiples of 2n. Therefore, the general form of the

]
b ]

— 2nm, NE Z A

_ B T
solutions is —
4 4

=21,

811 = ey T

SOLUTION:
11=3c¢csc’ x+7
4=3¢csc™ x
4
=CSC™ X
.
3
el
4 |
t. = =+vCsC X
3
-
2 243
CSCX=t—=or £—
\Il__?j b

The period of cosecant is 2@, so you only need to
find solutions on the interval [0, 27) . The solutions

ﬂ, .
. x 2r 4x Sr _
on this interval are —, ——, ——, and ——. Solutions

3 3 3 3

on the interval (—<0 .2 ), are found by adding integer
multiples of 2w. Therefore, the general form of the

.. 2x 4x Sx
solutions is — + 2nm, —+ 2nw, —/—+ 2nm, -+
2 b b k]

21w, Ne Y .

9.6tan3x—2=4

SOLUTION:
6tan’ x—2=4
Gtan” x =6
tan” x = |
Vian® x = ':\,-"Fi
tan x = +1

The period of tangent is 7, so you only need to find
solutions on the interval [0, ). The solutions on this

T

M "’l.r .1.4 2 5
interval are — and N Solutions on the interval (—

w o), are found by adding integer multiples of 7.

-
il

Therefore, the general form of the solutions is ki
37

n{, — + nw, NE L
4
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Solve trigonometric equations using algebraic techniques.

Exercises (1-18)

P323

10. 9+ sin” x = 10

SOLUTION:
94+sin" x=10
sin“x =1
IT—-- - -
vsin® x = 141
sinx = +1

The period of sine is 27, so you only need to find
solutions on the interval |0, 2n) . The solutions on

- b 4 3x . :
this interval are = and — Solutions on the interval

— -

(== ,90), are found by adding integer multiples of
2n. Therefore, the general form of the solutions is

.
3T

+2nm, — +2nm, N€L.

-

2| N

11. 7cotx — V3 =4 cotx

SOLUTION:
.
Teotx -3 =4cotx
P
Tecotx=4cotx+ 3
| oy
Jcotx =+3

x.
COtX = -

-JJI_L":-‘

The period of cotangent is 7, so you only need to find
solutions on the interval |0, ®t). The only solution on

r

this interval is :‘ . Solutions on the interval (—= ,% ),
.

are found by adding integer multiples of .
. . N
Therefore, the general form of the solutions is —
3

nm, NE€L,

12. 7cosx=5cosx+ /3
SOLUTION:

Jeosx =5cosx++3

2C08X = \.'/3

5

AT

COSX = —
2.

-

The period of cosine is 2w, so you only need to find
solutions on the interval |0, 2x) . The solutions on

- -

- ; 112 )
this interval aref—* and —(' . Solutions on the
) )

interval (— o0 ,90 ), are found by adding integer
multiples of 2. Therefore, the general form of the

- -

. . A Iz
solutions is — + 2nm.
6 6

+2nm, nel..
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15 Exercises (1-18) P323

Solve trigonometric equations using algebraic techniques.

. s 2 14. —2 si _ - 15 _ i 2
13.sin x+2sin" x—3=0 . —2sinx =—sin x COS x 5.4 cotx=cotxsin x
SOLUTION: SOLUTION: SOLUTION:
sin‘x+2sin"x-3=0 - 2sinx = —sinxcos x 4cotx =cotxsin” x
(sin“x) +2sin"x-3=0 sinxcosx—2sinx=0 4cotx —cotxsin” x =0
. . sinx(cosx-2)=10 o e, P
(sin“x—=IXsin"x+3)=0 _ 9 s cotx(4-sin x)=0
sinx=0 or cosx-2= DO R U g S
e N Il e s cotx(Z—=smxl2+smx)=0
sin"x=1=0 or s x+3=0 e g —
- - . DA cotx=0 or 2-sinx=0 or 24+sinx=0
sin“x =1 e T T The equation cos x = 2 has no real solutions since R shadmn
sinx =+l siny =+J-3 the maximum value the cosine function can obtain is —
sin v m 41 1. On the interval [0, 27), the equation sinx =0 has , _ _
P : 1 nx=2 inx=-2 haver
- The equations sin 2 and sin 2 have no real
e solutions 0 and . luti O e a1 10. 27, 1t : ‘_
On the interval [0, 27), sinx =1 when x = i and Solmuens, O e misy a‘ 1928,/ the equanon:cobx=
- 2T

0 has solutions and — .

o X

. 3‘7 - 'r_—: .
sinx =-1 when x = g Since v=3 1s not areal =

number, the equation sinx = +y=3 vyields no

additional solutions.
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16. t56” 5 — e x L 9=11

Solve trigonometric equations using algebraic techniques

Exercises (1-18) P323

SOLUTION:

3 2
17.cos” x+cos"x—cosx=1

csC x—csex+9=11
csc*x—-cscx—-2=0
(cscx+1)esecx—=2)=0

escx+1=0 or cscx-2=0

cscx=-—]| cscx =2
On the interval [0, 2m), the equation csc x =—1 has a
3n

3 ,
solution of — and the equation csc x = 2 has

-

. ik
solutions of — and

N

-
LS

6

SOLUTION:
COS X +Cos  x—cosx =1

(COS x+¢Cos x)—cosx—1=0

cos” x(cosx+1)—(cosx+1)=0

(cos‘ x—=Icosx+1)=0
(cosx —1)cosx+ 1)y =0

cosx~-1=0 or (cosx+1) =0

cosx =1| cosx+1=0
cosx = ~|

On the interval [0, 27), the equation cos x = 1 has a

solution of 0 and the equation cos x =—1 has a
solution of .

18.2 sin.2 x=sinx+1
SOLUTION:

2sin“ x=sinx+1
2sin" x=sinx-1=0
(sinx—=IX2sinx+1)=0
sinx=1=0 or 2sinx+1=0
sinx =1 2sinx =—|
siny =

On the interval [0, 27), the equation sin x = 1 has a

. n 2o l
solution of — and the equation sin x = —— has

) n 1 Ix
solutions of — and

6 I

6
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16

Use limits to determine the continuity of a function.

Exercises (1-10)

P30

l.f(x)= sz —4:atx=-5

SOLUTION:
Findf(—5).
)= sz —4
f(==y(-5*-4
=y25-4
—/2

~4 58

The function is defined at x = —5.

Find lim f(x). Construct a table that shows values

off(x) for x-values approaching —5 from the left and

from the right.

—5.1 4.69
-5.01 4.59
—-5.001 4.58

-5
-4.999 4.58
-4.99 4.57

-4.9 4.47

=-5.

ANSWER:

Continuous;f(—5) = V21 =4.58, lim f(x)=4.58,

lim f(x)=4.58.

Because lim f(x)

= f(~5) ,f(x) is continuous as x

—_—

and lim f(x)= f(=5).
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16

Use limits to determine the continuity of a function.

Exercises (1-10)

P30

2.f(x)= vx+5;atx=8

SOLUTION:
Findf(8).
fxX)=yx+5

fA=y®+5

=13
~ 3.606
The function is defined at x = 8.
Find lim /(x). Construct a table that shows values

off(x) for x-values approaching 8 from the left and
from the right.

7.9 3.592
7.99 3.604
7.999 3.605
8
8.001 3.606
8.01 3.607
8.1 3.619

Iim f(x) = 3.606.
x—&
Because lim f(x)= 7(8).f(x) is continuous as x =

8.
ANSWER:

Continuous;f(8) = \rlrs or about 3.606.

Iim f(x)=3.606,and lim f(x)= f(8).
el -
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16 Exercises (1-10) P30
Use limits to determine the continuity of a function.
- \‘2—?6 5 (T}z-L atx =1
3.}1(3:)=ﬁ;atx=—ﬁaudx=6 g\ -1
ANSWER:
ANSWER:

Discontinuous at x = —6; 7(—6) 1s undefined and
lim_ h(x)=-12,s0 h(x) has a removable

discontinuity at x = —6. Continuous at x = 6. i(6) = 0,
lim /(x)=0, and lim /i(x) = /(6).

2

4. h(x) = % aty=—Sandx=35

-

ANSWER:
Discontinuous at x = —5; i(—5) 1s undefined and
lim /(x)=~10, so h(x) has a removable

discontinuity at x = —5. Continuous atx = 5. i(5) = 0.
lim (x) =0, and lim A(x) = h(5).

Discontinuous; g(1) is undefined and g(x)
approaches —« as x approaches 1 from the left and

» as x approaches 1 from the right, so g(x) has an
infinite discontinuity at x = 1.

-2

0. g(x)= ;atx=2and x = -2

| g%

r

ANSWER:

Discontinuous at x = —2; g(—2) is undefined and g(x)
approaches —# as x approaches —2 from the left

and @ as x approaches —2 from the right, so g(x)
has an mfinite discontinuity at x =—2. Continuous at

x=2;g(2)=0, lim g(x)=0,and lim g(x)=g(2).
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16 Exercises (1-10) P30
Use limits to determine the continuity of a function.
i x —4 x(x —6)
7.h(x) = 3 catx=1land x=4 8. h(x) = > .atx=0andx=6
x“—=5x+4 x‘-"
ANSWER: ANSWER:

Discontinuous at x = 1; /(1) i1s undefined and /i(x)
approaches —# as x approaches 1 from the left and

% as x approaches 1 from the right, so /(x) has an
infinite discontinuity at x = 1. Discontinuous at x = 4;

' |
h(4) is undefined and lim /i(x) = — so A(x) has a
== 3

removable discontinuity at x = 4.

|' 4x-=1 if x<-6

9. fx)="
] x+21if x>-6

atx=-—6

ANSWER:

Discontinuous at x = —6;f(x) approaches —25 as x
approaches —6 from the left and 8 as x approaches —

6 from the right, sof(x) has a jump discontinuity at x
= —6.

Discontinuous at x = 0; /2(0) is undefined and /(x)

approaches —% as x approaches 0 from both sides,

so /1(x) has an infinite discontinuity at x = 0,
Continuous at x = 6; /1(6) =0, Iin_1 Wx)=0.and

lim ( x) = h(6).

rJ

| - ‘1‘ .~
i el oA

. catx =2
| x-5 if xg—2’ %X ¢

ANSWER:

Discontinuous at x = —2;f(x) approaches —7 as x
approaches —2 from the left and 3 as x approaches —

2 from the right, sof(x) has a jump discontinuity at x
=
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Exercises (34-40)

Determine the average rate of change of a function.

P41

a5
E;

4. o(x) = —4x" + 3x — 4;

o

SOLUTION:

[_1531

g(3)=—4(3) +3(3) - 4

2(3)=—36+9-4
(3)==-31

g

g(-
g(-1)=—4+(-3)-4
g(-1)=-11

g(x3) —g(xy)

1)= —4(~1)" +3(-1)— 4

_ B3 —g(—1)

X2 —X]

3—(—1)
—31—-(—11)
4
=20

4
-5

5. g(x)=3x" — 8x +2; [4, 8]

SOLUTION:

(8) =3(8)" — 8(8) + 2
(8)=192— 64+ 2
(8) =130

g 09 GUg

g(4)=3(4)" - 8(4) +2
g(4) =48~ 32+2
g(4)=18

glx)—glxp g@®—-gM@

X2 —X] &8 —4
130 —18
4

—
—
(8]

|

I
2
© N

36.f(x) = 3% — 2"+ 6; [2, 6]
SOLUTION:
fix)=3x" —2¢" + 6; [2, 6]

A6)=3(6)" = 2(6)" + 6
ﬂ6)=648— 72+ 6
1(6)= 582
f3)=33) - 23)°+6
f3)=81-18+6

f(3)=22
S&x)—flp _ O —-FB)

X3 —Xi1 6—3

_ 58222
3
_ 560
4

=140
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Determine the average rate of change of a function.

Exercises (34-40)

P41

37.f(x) = —2¢ — 4x" + 2% — 8; [2, 3]
SOLUTION:

A3)=—23) - 43)° +2(3)- 8
A3)=—54—36+6-8

f3)=-92
f=2)=-2-2)> - 42" +2(-2) - 8
fi(-2)=16-16+(—4)-8
f=2)=-12
[ —f) [ —f(-2)
X7 —X] B 3—(—=2)
0= =12
B 5
_ —80
-

= —16

38.1(x) = 3x? — 20 + 6x — 1; [5, 9]
SOLUTION-
A9)=3(9)" = 2(9)" +6(9) - 1

A19)=19683 — 162 + 54— 1
f9)= 19.574

A5)=35)* - 2(5)> + 6(5) - 1
A5)=1875-50+30— 1
f15)=1854

S —f&p O —=1()
X3 —Xq 9-—35

19, 574 —1854

4
17,720
e

=4430

39 f(x)=—2x" — 5x° + 4x — 6; [-1, 5]
SOLUTION:
f5)==205)* -5 +4(5)-6

f(5)=—1250—625+20—6
A5)=—1861

=D =-2(=1)" - 51’ + 41 -6
P T I
f=1)=—7

SGe2) —fxp
X7 —X]

J8)—f(—=1)
5—(—1)
—1861—(—=17)
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Determine the average rate of change of a function.

Exercises (34-40)

P41

40. h(x) = "~ 5%+ 6x - 9; [3, 6]

SOLUTION:

h(6)=—(6)" = 5(6)" + 6(6) — 9
h(6) =—7776 — 180+ 36 — 9
h(6) = —7929

h(3)=—(3)° = 5(3)> + 6(3) = 9
h(3)=-243 —45+18-9
h(3)=-279

h(x7) —h(xy) h(6) —h(3)
X3 —X| 6—3
—7929 4279

n

—7650
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18 Exercises (25-33) P166

Solve problems involving exponential growth and decay.

25) FINANCIAL LITERACY Ahmed acquired an inheritance of 26. FINANCIAL LITERACY Eman invests AED 1200 in a certificate
@ AED 20,000 at age 8, but he will not have access to it until of deposit (CD). The table shows the interest rates offered
he t 18. g les 4 by the bank on 3- and 5-year CDs.
e turns \ples 4 and 5)

CD Offers

a. If his inheritance is placed in a savings account earning
4.6% interest compounded monthly, how much will
Ahmed’s inheritance be worth on his 18th birthday?

b. How much will Ahmed’s inheritance be worth if

lt ls placed ln an account earning 4.2% lnterest a. How muCh WOU]d her investment be Worth Wlth eaCh
option?

Years 3 5

Interest 3.45% 475%

Compounded continuously monthly

compounded continuously?
b. How much would her investment be worth if the

ANSWER: 5-year CD was compounded continuously?

a. $31,653.63 ANSWER:

b. $30,439.23 a. 3-year CD: $1330.85, 5-year CD: $1520.98
b. $1521.69
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18 Exercises (25-33) P166

Solve problems involving exponential growth and decay.

27.N,=15831, r=—4.2% 28.N,=23,112,7=0.8%
ANSWER: ANSWER:
5 5 | 10 ] 15 ] 20 | 50
12,774 |o 309 esn 67|l 1353 24,051 25,0291 26,046 27,105] 34,424
29. N, =17,692, k = 2.02% 30. N, =9689, k = —3.7%
ANSWER: ANSWER:

10 50
19,572]21,652] 23,953 | 26,499] 48,575 E 8053 | 6693 l 5562 4623[ nszs[
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18 Exercises (25-33) P166
Solve problems involving exponential growth and decay.

31. WATER Worldwide water usage in 1950 was about
294.2 million gallons. If water usage has grown at the
described rate, estimate the amount of water used in 2000
and predict the amount in 2050. (|

a. 3% annually b. 3.05% continuously

ANSWER:

a. about 1289.75 million or 1.29 billion gallons; about 5654.12 million or 5.65 billion gallons
b. about 1351.89 million or 1.35 billion gallons; about 6212.13 million or 6.21 billion gallons
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18 Exercises (25-33) P166

Solve problems involving exponential growth and decay.

32. WAGES Yasmin receives a 3.5% raise at the end of each
year from her employer to account for inflation. When
she started working for the company in 1994, she was
earning a salary of AED 31,000.

a. What was Yasmin’s salary in 2000 and 2004?

b. If Yasmin continues to receive a raise at the end of
each year, how much money will she earn during her
final year if she plans on retiring in 2024?

ANSWER:

a. about $38,107; about $43,729
b. about $87,011
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19 Exercises (1-18) P229
Find values of trigonometric functions for acute angles of right triangles.
ANSWER:
[2 7 [ 02 9 2
sin 8 = 4\~,cos¢9= ,tan 0= 4\—,csc0= V'",sec0= B
( 7 8 8
2.
ANSWER:
214 13 214 15V14 5 1314
sin 0 = — ,cos 0= j,tan0= e ese = el seol— ,cot @ = W14
15 15 13 28 3 28
% \" 9"
ANSWER:
[—' ' oy | o
9J97 497 9 97 97 4
sin 6 = = ,cos 0= : ,tan 0= =, csc 0= v ;Secd= v s cot:f= 5
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19 Exercises (1-18) P229
Find values of trigonometric functions for acute angles of right triangles.
4, 3
ANSWER:
. 12 35 12 3 37 35
sin 0 = ;608 0= ,tan 0= ;Ese 0= ,sec 0= — cot =
37 37 3 2 35 12
.
ANSWER:
V165 26 165 29 \,/m 29 26 \/%
sin = cos 0= tan 0 = ,CSC 0= ——— secO= ,cot = ——n
29 29 26 165 26 165
6 K J)
ANSWER:
. ( 13 613 7 713 13
sin 6= ).cos¢9= v .tan 0= v ‘.,cscH: secf= — ‘.c0t9= v
13 6 13 6
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19 Exercises (1-18) P229
Find values of trigonometric functions for acute angles of right triangles.
iR
ANSWER:
3 3 5 5
sinf= =,cos 0= —,tanf= =, cscf= —,secd= —, cotl=
5 5 4 3 4 3
B .
ANSWER:
| 17 417 - 7
sin € = \/1—7.(:050: Y tanf= —,cscO= 17 ,sec = VT,cot9=4
4
9.5sin 0 = —
5
ANSWER:
3 5 5 3
cosf@= —,tanf= —,csclf= —,secf= =, cotlf=
5 3 4 3
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19 Exercises (1-18) P229
Find values of trigonometric functions for acute angles of right triangles.
6
10. cos 0 = 14. tan 6 = :
4
ANSWER: ANSWER:
. 3 3 7J13 613 = s
=y O — S = = - 17 417 = 17
sin & tan ¢ 6 ,esc 0 13 ,sec 6300‘[6 13 sin 6 = \/—.cos¢9= ;'7 ,csc = V17 ,sec = g,cot9=4
. tand =3 15.cot@ =5
ANSWER:
= _— ¥ ANSWER:
: W10 V10 10 e 1 — .~ —
= = e = ; 0= 10, cot 6= : 26 5 2¢€ 1 26
o 10 10 e 3 AN N “ 3 sin 6 = v )._c050= = ),tan0= - B5C 8= \@,sec0= \/_)
26 26 - o’
12.sec 8 =8
16.csc 6 =6
ANSWER: ANSIVER
37 87 7 - | - -
sin 6 = ‘J_,COSQZ tan @ = X\Ff,csct9= £,00t6= — _ | V35 V35 (,J}? —
8 21 2 sin = —,cos 8= tan = ——,sec = —,cot 0= 43D
6 6 35 35
13.cos § = >
9
ANSWER:
4 14 914 9 514
sin = ‘_\H,tanéa?: h\H,cch: \H-,sec(?= ,cot@= Jvl4
9 5 2 5 28
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19 Exercises (1-18) P229
Find values of trigonometric functions for acute angles of right triangles.
9
17.sec 8 =
2
ANSWER:
77 2 77 9J77 277
sin @ = v ,cos = — tan 0= v ,csc 8= \/_ .cot 8= >
9 2 17 77
8
18.sin & =
13
ANSWER:
105 8105 13 134105 105
cos = v ,tan 6= = — csc 0= ‘,secﬁ= — ,cot 0= v
X 105 8 105 3
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Graph transformations of the sine and cosine functions.

Exercises (14-19)

P266

. I', T \
14. y=3sin| x--

SOLUTION.

In this function,a =3.b=1.¢=— % and d = 0.

Because d = 0, there is

V‘ ".
15. y=cos| =+
. 3

b

9

SOLUTION:

no vertical shift.

Amplitude: |a| =|3| or 3 Amplitude: |a| =I| or |
S 2 2 2
g 2n  2=n : 2n  2=x
Period: —=-— or 2n Period: — = or 6m
{hl " bl |1
| !
3
. ol _ I 1 -
Frequency: — =— or — |
2n 2= 2% ‘
1 ~
n Freaquency: hi o
requency: — =
ez ¢ n M 2
Phase shift: ——=—-— - — '
1| | 4 n
g - ¢ .
Midline: y=d ory =0 Phase shift: — —=--=
b |
=
3

Midline: y=d ory =0

T
In this function,.a =1, b = 3:€= 7, and d = 0.
Because d = 0, there is no vertical shift.

|
6
In
or —
-

Y _ X , %
y_cos(—+2)
1+ m
=t ——t =+t =+t /%
v (o) L X
3= 3= I 15=
2 7T 2 2 2
-1
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20 Exercises (14-19) P266
Graph transformations of the sine and cosine functions.
18 -2E
16.y =0.25cosx +3 17.y =sin3x — 2 ! _\'—cosl‘ Y- ’ |
SOLUTION: TTION: : T
J SOLUTION. SOLUTION:
1 In this function,a=1,b=3,¢ =0, and d = -2. 3
; : _ _ _ = : ’ , , 3
In this function,a = —~,b=1,¢=0,and d = 3. In this function.a=1.b=1. ¢ = =5 =L,
Amplitude: |a| =1 or | ;
| | % 2n 2r 27
A | D T e s P e :
Amplitude: |a| = 7 gl Period: IRE " Amplitude: |a| =1 or |
‘ 2 )
g o 2% 2R Bl 13 - Wtk
Period: T or 27t " —— | _ [ or > Period: v or2n
| | 28 2= 2n
b | . ¢ 0 . bl | |
reguency: -t = . Phase shift: ——=—-—or 0 Frequency: — = — or —
Frequency: e o1 B 3,,[ |3 ! T2 2x 2%
L e 0 T U 3
Phase shift: —— =—— or 0 Midline: y =d ory = -2 B . e I
) | Phase shift: - |’_ = - Ilf' —
— - » = sin 3x shi 2 uni v ) | -
Midline: y=d ory=3 Graphy = sin 3x shifted 2 units down. o
N S Midline: y=d ory = -1
G l ] l ‘ft d ’% ‘t lo l_!I— ] | ] ] ] 21' 1 ,5,1] ] 1 ~I I X v
raphy = - cos x shifted 3 units up. = - 3 ~ O . ;. ;
= 4 ‘ ’ _ e Graphy = cos x shifted T units to the right and 1
-2
y y=025cos x+3] 4 _ unit down.
— o o e O S VRS . y =sin3x—2 y
24 2 B
W kL
k3 T 7 K3 -24
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Graph transformations of the sine and cosine functions.

Exercises (14-19)

P266

S5n )

19. y= sin'ﬁ X+ ‘ +4
\ 6,

SOLUTION:

5
In this function,a=1.b=1,¢c = 6 and d = 4.

Amplitude: |a| =]1| or |

> .
; 2n 2n
Period; —=— or 2=x
hl I}
. L L.
Frequency: =— Of —
2R 2m 2R
Sn
e ¢ S
Phase shift; SO or
1 6

Midline: v=d ory =4

. o SR
Graphy = sin x shifted g Units to the left and 4
units up.

-

- - Ll 1
] ] 1 ] ] 1 ] X

g

B >y=su<1ir+“‘:’61‘)+4
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21 Exercises (1-15) P316
Verify trigonometric identities.
Adliadl Oliblaiedl doee OIS
14 Exercises (1-10) P316

Verify trigonometric identities.




| |
| - =
ltan20 lcor20
SOLUTION:
| ]
> + >
l-tan" @ |-cot @
= l — ¢ ! 8 Quotient Identity
|- sin“ @ l_cos‘()
cos’ 0 sin’ @
| 3 |
cos” 0 " sin“@ sin’ @ " cos’ @
cos°@ cos" @ sincf sin" 0
] ]
> b + > b
cos @—-sin" @ sin" @ -cos O

11

Rewrite | using the common denominator.

Write denominators as fractions with common denominators.

cos’ @ sin’ @
4 - I
cos” @ sin“ @ o X
= — — - — - Simplify fractions.
cos @-sin" @ sin @~-cos @
o
cos’ 0 -1 sin” @
=— —— + ——— — Factor out -1.
cos  @—sin“ @ ~1 cos"@—-sin“ 0
Y . s
cos @ -sin” ¢

== g ofs <y — Common denominator
cos @ —=sin“ @ cos @ -sin" @

v Py |
_cos @-sin" 0
= > T

cos @ —sin” @
= | Divide out common factor of (cos2 0 —sin’ 0).

Write as a fraction with a common denominator.




12.

1 5 1
cscl+1  escOl
SOLUTION:

| |

+
cscl+1 cscl -1
_csc0—| | cscld + | |

=2 sec2 Osin 0

= +
cscl@ -1 csc@+1 c¢scO+1 cscl -1
~escl -1 : cscl + |

T esct@-1 csctO-1
~ 2cesed

T eselO-1

~ 2cscl

cot’ @

 cos’ 0
sin” 0
2 sin’@
sin@ cos” @
~ 2sind

cos” @

o
=[ = Jsine
cos 0

=2sec’ fsind

Common denominator
Multiply.
Write as a fraction with a common denominator.

Pythagorean Identity

Reciprocal and Quotient Identities

Multiply by the reciprocal of the denominator.
Multiply.

Factor.

Reciprocal Identity



13. (csc @ —cot @)(csc @ +cot #)=1
SOLUTION:
(cscf —cot@)escd + cotd)
=csc” 6 -cot” 0
= |

14. cos* 6—sin* @ =cos® 6 —sin” @
SOLUTION:
cos' @ —sin' @
=(cos’ @ +sin’ @)cos” @ —sin’ O)
=1(cos” @ —sin” 0)

A . Y
=¢cos ¢ —-sin”" @

Multiply.
Pythagorean Identity

Factor.

Pythagorean Identity

Multiply.

15

1 1
+ — =2 sec” 0
| + sine

" \sineé
SOLUTION:
| |
- + .
| =sin@? |+siné
~l+sind ] » | =siné |
l+sin@ 1-sin@ 1-sin@ 1+sin@

sk s»in“(_)- . 1-siné
1-sin°@ 1-sin°@
2
1 =sin _()
2
~ cos’ 0

Y
=2sec” @
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